This paper reports the qualitative phytochemical analysis of Termitomyces microcarpus (Berk & Broome) R. Heim of family Tricholomataceae collected from the termite nest of the forests in west, center and east of tropical, subtropical and temperate regions of Nepal. The sample was harvested fresh, sundried, pulverized and analyzed according to standard procedures. Screening revealed the presence of volatile oil, alkaloid, carotenoid, steroid, triterpenoids, fatty acid, emodins, fl avonoid, coumarin, anthracene glycoside, anthocyanadine glycoside, tannins, saponins, glycosides, polyurenoid and polyoses in the ethereal, methanolic and aqueous extracts. There were signifi cant differences in the phytochemical composition of the samples collected from east, center and west eco-zones and tropical, subtropical and temperate climatic regions. There was defi nite co-relation between the traditional application of Termite's mushrooms and possession of secondary metabolites, which supports the scientifi c basis for the traditional medicinal system. Results showed that the consumption of wild edible mushroom that act as a good dietary supplement and it may be valuable in drug development.
INTRODUCTION
All over the world more and more attention is focused on phytochemical research. Phytochemicals are the natural substance of vegetable origin, which provide a range of drugs for a number of diseases. Many phytochemicals are reasonably heat stable and do not appreciably lost during conventional cooking. An analysis of various plant species is necessary in linking biodiversity and dietary diversity and health. Its composition data can provide useful information to promote sustainable use of biodiversity for food security and health and wellness (Evelyn et al. 2006 ).
Phytochemicals are the major bioactive compounds which provide health benefi ts and also found to be associated with the inhibition of atherosclerosis and cancer (Klimczak et al. 2007) . Edible mushrooms has become an integral part of the normal human diet and considered as nutraceutical product (Mau et. al. 2002, Chang and Buswell 2003) . Mushrooms not only provide nutrition, but also prevent diseases and ensure good health and longevity (Evelyn et al. 2006) . Phytochemicals make food functional,because, many mushroom reported to produce a wide range of secondary metabolites having high therapeutic value, such as antioxidant, antitumor, antibacterial, antiviral, cholesterol lowering, hematological agents and immunomodulating properties (Wasser and Weis 1999, Yang et al. 2002) . These chemicals also used for protection against chronic diseases such as diabetes, antioxidative, anticarcinogenic and hepatoprotective properties (Johnson et al. 1993 , Rupasinghe et al. 2003 . Chemical screening of different species of mushrooms contain different chemicals such as Acids and alkaloids, Amatoxin, Psilocybine, Coprin, Helvellic acid, Muscarine and Ibutenic acid, which are toxic to human health either mycetism or mycotoxicoses (Duffy 2008) . The increased interests in consumption of mushrooms as food, in the cure of diseases, and for bioremediation have generated a lot of interest in recent time (Chang 1990, Bushwell and Chang 1993) .
A high diversity of wild edible mushrooms is most important due to high climatic and fl oral diversity of Asia. They are consuming high by rural population as well as elsewhere. Herein, we report the chemical analysis of wild edible mushroom Termitomyces microcarpus collected from tropical subtropical and temperate eco-zones of the east, center and west Nepal.
The major chemical substances of interest in this study have been the volatile oil, alkaloid, steroid, triterpenoids, carotenoid, fatty acid, emodins, fl avonoid, coumarin, anthracene glycoside, anthocyanadine glycoside, saponins, tannins, glycosides, polyurenoids and polyoses.
The Himalayan region is rich in endemic species and medicinal herbs. Seventy fi ve medicinal mushroom species have been reported from Nepal (Adhikari 2009 ). Medicinal plants are an integral part of the diverse traditional medical practices in Nepal and are codifi ed in traditional medical systems such as Chinese, Ayurveda, Unani, Siddha, Homeopathy, Amchi, etc. (Manandhar 2002) . Crude-drugs are commonly given in the form of powder, decoctions, and infusions or in ointment forms. Termitomyces microcarpus are not only an important source of food for local people but this also use them for medicinal purpose for treatment for different types of disease and ailments such as measles, yellow fever, jaundice, inappetence, diarrhoea, constipation, stomach pain, muscular pain, delivery pain, skin diseases, mump, ear pain, cut wound etc. (table 1) .
Hence the preparation of monographs of wild edible mushroom Termitomyces microcarpus that would provide a systematic account on their phytochemical profi les is in urgent need for standardization of the traditional medicinal herbs, therapeutic benefi ts and their possible toxic effects. This study aimed to provide information on secondary metabolites of the Termitomyces microcarpus of Nepal. 
Identifi cation
The samples were identifi ed with the help of relevant literatures (Heim 1977 , Rawla et al. 1983 , Leelavathy and Suja 1985 , Piearce 1987 , Van der Weasthuisen and Eicker 1990 , Pegler and Vanhaecke 1994 .The voucher specimen is deposited in Tribhuvan University, Central Herbarium (TUCH).
Processing of the specimen
The mushrooms were uprooted, washed and they were oven dried for 48 hours at 40 0 C. They were turned repeatedly to avoid the microbial growth. The samples were pulverized using a manual blender and stored in a labeled air-tight container before analysis.
Phytochemical screening
The experiment was carried out in Laboratory of Department of Plant Resource, Thapathali, Kathmandu. It was conducted according to standard methods described by Ciulei (1982) . Briefl y,10 gm. of powdered sample from each site was fi rst extracted with petroleum ether using Soxhlet extractor until 6 hr. or until colour change, then with ethyl alcohol and fi nally with water. The obtained solutions in each extraction process were fi ltered through whatman fi lter paper No.1 and concentrated up to 20-25 ml using rotary evaporator at 40ºC.
The etheric extractive solution
The Petroleum extract was dried completely to water bath and dried extract dissolved in diethyl ether and then the solution was ready for test.
Test for volatile oil
The solution (2 ml) was placed in a petridish and allowed to evaporate to dryness. The dried residue gave the pleasant smell or aromatic smell indicated the presence of volatile oil (Ciulei 1982) .
Test for alkaloids
The concentrated extractive solution (6 ml) was dissolved in 1.5 ml of 2N HCl and it was divided in to three test tube of 0.5 ml each. The 1 st tubes were containing the standard solution. 2-3 drops of Mayer's reagent are added to the 2 nd tube, and 2-3 drops of Bertrand's reagent are added to 3 rd tube, if a white-yellowish (in 2 nd tube) or white (3 rd tube) precipitate, it indicated the presence of alkaloids (Ciulei 1982) .
Test for Steroid and Triterpenes
The ethereal extractive solution (10-15 ml) was extracted 3 times each with 1.5 ml of 10% KOH in a separation funnel by gently shaking. Two solutions (a) aqueous alkaline and (b) an etheric one were obtained.
The 2 nd half from the extractive solution was concentrated till it gave a residue which was dissolved in 0.5 ml of acetic anhydride and 0.5 ml of chloroform. The solutions were transformed in the dry test tube and added 1-2 ml of conc. H 2 SO 4 (Liebermann-Brofad's reagent). At the contact zone two layers were formed the superior layer becomes green of steroid and lower layer of violet ring were formed denoted the presence triterpenes respectively (Ciulei 1982) .
Test for Carotenoid
Half volume of the etheric solution was concentrated to give a residue; 2-3 drops of a saturated solution of antimony trichloride in chloroform (Carr Price's reaction) was added. The pigment was fi rstly blue colour and gradually became red later. A conc. H 2 SO 4 was given in the carotenoid and resulted a deep blue or green-blue coloration (Ciulei 1982) .
Test for Fatty acids
The etheric solutions (2 ml) were concentrated up to 0.5 ml and were drops on a fi lter paper. The spot persists, after evaporation indicates the presence of fatty acids (Ciulei 1982) .
Test for Emodins
The ethereal solution (2 ml) was added with 1 ml of 25 % NH 4 OH (Frontage's reaction). After shaking, the solution decolorized and becomes red (Ciulei 1982) .
Test for Flavonoid
The ethereal solutions (2 ml) were concentrated till a residue was obtained. The residue was dissolved in 1-2 ml of 50 % methanol by warming up metal magnesium and 2-5 drops of conc. HCl (Shibata's reaction) was added. A red or orange colour was persistent (Ciulei 1982) .
Test for Coumarin
The ethereal solutions (2 ml) were concentrated till a residue was obtained, then dissolved it in hot water. After cooling, the solutions were divided in two tubes: one tube containing with the standard and the aqueous solution of the another tube which was made alkaline with 0.5 ml of 10 % NH 4 OH. The occurrence of intense fl uorescence under UV light indicates the presence of coumarin (Ciulei 1982) .
The alcoholic extractive solution
The rest of the dry samples after having been extracted with petroleum ether were extracted, by refl uxing, in a fl ask, two or three times with alcohol. The fi ltrated solutions was mixed and concentrated up to 15-20 ml. The extracted constituents were identifi ed by means of specifi c tests.
The ethanolic extract (15 ml) in fl ask and equal volume 10% HCl was added by refl uxing and heated. After cooling, the solution was extracted 3 times each in a separating funnel, with 6-8 ml of ether. The etheric extractive solutions was placed together (16-20 ml) and dehydrated with dry Na 2 SO 4 thus resulting an etheric and an aqueous solutions.
The etheric solutions were served to identify the anthracene glycoside whereas acidic aqueous solutions were used to identify the anthocyanadine glycoside.
Test for Anthracene glycoside
The ethereal solution (4 ml) was semi dried in a tube then 2 ml of 25 % NH 4 OH was added (Borntrager reaction) by shaking. The solution (oxidized form) becomes cherry red in colour (Ciulei 1982) .
Test for Anthocyanadine glycoside
The acidic solution (15 ml) added with equal volume of dist. water, the solution was extracted 3 times each in a separating funnel, with 5 ml of ether. The solution became red and turns neither to violet at a neutral pH, nor to green or blue in an alkaline medium, indicate the presence of anthocyanadine (Ciulei 1982) .
The aqueous extractive solution
The water soluble constituents of samples extracted with water were identifi ed by means of specifi c tests.
Test for Tannins
The sample (0.5 gm.) was boiled in 20 ml of water in a test tube and then fi ltered. A few drops of 0.1 % FeCl 3 solution were added. The blue black precipitate were observed, indicate the presence of tannins (Ciulei 1982) .
Test for saponins
The sample (2.5 gm.) was extracted with 10 ml boiling water, then extract was shaken vigorously to froth (Frothing test) (Ciulei 1982) .
Test for Glycosides
Semi dried aqueous extract (2 ml) was added with equal volume of Fehling's solution (I & II) in the ratio (1:1) and heated in water bath, it gave brick red in colour (Ciulei 1982) .
Test for polyurenoids
The aqueous extract solution (2 ml) was poured in 10 ml acetone. A thick volume was formed, and then 4-5 drops of Hematoxylin was added. The precipitation was separated out by centrifugation and that was washed away with alcohol. The occurrence of a violet precipitate in these conditions denotes the presence of polyurenoids (Ciulei 1982) .
Test for polyoses
The aqueous extract solution (1 ml) was concentrated with an addition of 2-3 drops of conc. H 2 SO 4 , then added 3-4 drops of an alcoholic solution saturated with thymol (Molisch's reagent).
A red colour appears, indicates the presence of polyoses (Ciulei 1982) .
Statistical analysis
Variation of concentration of individual chemical compounds in east, center and west Nepal was tested. Similarly those variations were tested among the sample of terai, siwaliks and mahabharat range, using same test, by Pearson (1990) , chi square test. Difference were considered to be signifi cant at p<0.05.
RESULTS AND DISCUSSION
In the present investigation, three samples were analyzed from the tropical, sub tropical and temperate regions of Nepal (table 3) , and sixteen major chemical constituents found in the extracts of Termitomyces microcarpus during analysis. Frequency of high concentration on north-south gradients of alkaloids, steroid, triterpenoids, carotenoid, fatty acid, emodine, saponins, and glycoside were highest in Terai and gradually decreased in Siwaliks to Mahabharat range. Whereas, volatile oil, fl avonoid, coumarin, anthracene, and anthocyanadine were almost absent (except moderate concentration of volatile oil in Terai, highest concentration of fl avonoid and anthocyanadine in Siwaliks and low concentration of coumarin and anthracene in mahabharat). Herein we found, tannins and polyurenoid, their frequency concentration was highest in mahabharat and again, higher concentration in Terai and low in Siwaliks. Whereas, polyoses high concentration in mahabharat and gradually decreased in Siwaliks to Terai.
Similarly frequency of high concentration on east-west gradients of steroid, triterpenoids, fatty acids, tannins and glycoside were highest in west and gradually decreased in center to east. Whereas, in carotenoid the results showed that concentration were found highest in east and gradually decrease center to west. The alkaloid was found ample concentration in the entire region. The emodine and polyoses were found in moderate concentration in the entire region (except zero concentration of emodine in western Nepal). The volatile oil, fl avonoid, anthracene and saponins were completely absent (except moderate concentration of alkaloid, fl avonoid, anthracene and saponins in eastern Nepal). The anthocyanadine (except highest concentration in center) and coumarin and polyurenoid were also completely absent (except low concentration of coumarin and highest concentration of polyurenoid in western Nepal).
Likewise, there was a signifi cant difference in volatile oil, triterpenoids, carotenoid, fatty acid, emodine, fl avonoid, coumarin, anthocyanadine, anthracene, saponins, glycoside, polyuren, polyoses, and marginal signifi cance in tannins, but no signifi cant difference in alkaloid and steroid contains among the tested sample of three different eco-zones of east-west gradients of tropical to temperate region of Nepal was found (table 4). Similarly there was also signifi cant difference in all the chemicals contain among the tested sample of three different eco-zones of north-south gradients of tropical to temperate region of Nepal (table 5) .
The plants which are rich in a wide variety of secondary metabolites are generally superior in medicinal property and exhibit physiological activity at a particular dose (Gurib-Fakim 2006, Muetzel and Becker 2006) . Termitomyces species has ability to suppress postprandial hyperglycemia caused by prolonged high blood glucose level associated with diabetes (Moordian and Thurman 1999, Matsuura et al. 2002) . Phytochemicals such as alkaloid, steroid, triterpenoids, fl avonoid, anthracene, saponins, tannins and glycosides are also found in Termitomyces reticulatus (Loganathan et al. 2010) . Similarly, fatty acids in Termitomyces clypeatus (Baraza et al. 2007) and Termitomyces letestui their essential fatty acids are required for the promotion of a variety of body biochemical function. These are potential nutritional food for individuals susceptible to diabetes (Arasmus 1995) .
Mushrooms generally contain low fat and oil (Oso 1977, Okwulehie and Odunze 2004) . This statement also supports our experimental work. Because of it, they are recommended as good source of food supplement for patients with cardiac problems or at risk with lipid induced disorders. Mushrooms need antibacterial and antifungal compounds to survive in their natural environment (Wasser 2002 , Lindequist et al. 2005 . Hence, they are rich sources of natural antibiotics, these wild macrofungi, possess inhibitory potential against bacteria associated with wastewater and leftover foods and also a potential source of useful drugs A large number of the unknown species of mushrooms whose health promoting properties are unknown. This is because there are little or no information about these mushrooms and their medicinal potentials. Phytochemicals are responsible for their nutritional and therapeutic uses. These results therefore not only make these wild edible mushrooms Termitomyces microcarpus popular to consume as food sources but may also be valuable in drug development.
Hence, it is necessary to identify the biological and pharmacological potential of mushrooms especially of wild edible mushrooms, which are collected indigenously. It is also necessary to do research in identifying and isolating different species of mushrooms having nutraceutical and medicinal properties to commercialize. The production at large scale would create a lot of employment opportunities especially in economically deprived rural communities.
Based on the results obtained, it can be concluded that Termitomyces microcarpus have high concentration of diverse phytochemicals and are of potential medicinal value. The was co-relation was found between the traditional application of mushrooms and possession of secondary metabolites. The results of this study may be useful to future workers to select a group of plants having similar chemical constituents to isolate biologically active principle or prepare remedies for particular case. Bioactive compounds with antibacterial properties can also be sourced from this underutilized macrofungi present in wild state.
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Laziness/indolence/inactiveness
To make body energetics, dry stick mushrooms are used a vegetable
Stiffness of Joints
To relief from the arthritics pain, frequently used dry stick mushrooms.
Buccal cavity infection
Its powder is used as tooth powder with mixing mustard oil and common salt. 
